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Abstract 



A liquid crystal display for viewing at various angles with respect to a normal axis perpendicular to the 
display includes a polarizer layer having an absorbing axis, an analyzer layer having an absorbing 
axis substantially perpendicular to the absorbing axis of the polarizer layer, a liquid crystal layer 
disposed between the polarizer layer and the analyzer layer and having a director exhibiting an 
azimuthal twist through the layer with respect to the normal axis, a first electrode proximate to a first 
major surface of the liquid crystal layer, a second electrode proximate to a second major surface of 
the liquid crystal layer, the first and second electrodes being adapted to apply a voltage across the 
liquid crystal layer when the electrodes are connected to a source of electrical potential, and a 
compensator, including a positively birefringent O-plate compensator layer disposed between the 
polarizer layer and the analyzer layer with its principal symmetry axis oriented at a substantially 
oblique angle with respect to the normal axis. 
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1 

[«»»*©««] 

ffl^Jii:«3t^«i:©|UHcE»Sn, BSai/TifcR 
Hi. 

*a»©ffl 1 ©±Sffi©iE< KSB 1 ©*«£, 
«a«©JB2©£gH©ifi<|;:Si2©«ffi,!:*£*. » 

2 ©«««;. «ffia**ft©y-xi;:8&«£n 

* t gjxaa sa t T«BE&^jirr -s j; 5 ica^* n. 

«i:«bfc^Si:Om»CE**nfc. IElC«JBSr©0-:/ 

aa©+*««K:fctts¥*!maxV u**©eiri£s 

iKS«©«axVx:/w. 

aa©+*»*ic:tett*¥£»caxV vt9<r>&mm\z 
RrrsErsifti: aawtKBi-fsaarc. 

©^&©ElSlCHUfeJ;-?-l 8 0' HKT&. B#«l 

©W»cEfi$n«:. iEfc«JB*f©A-yu-Mfi«g® 
A-^V-hJftt-e©3t9t(toj«o-^U-hB 
©ft^ttfcHU ^A#-C««3S£a.5#©U*:r- 

^a^s/ht^^ifcEiPj^n-s. «*ancE« 
©«ax-fx^n-. 

©BJfcEfiSnfc. ilfc»B$r©C-:/W-MfHIMg£ 
«i, »*JBltcE«©* 1 a7 i ^xyw. 

jf © o - 7 h mmsm » «s«$ e c, 

fi^S tWfHICESSnfcSg 2 ©lEfcfcfl 

»©o:/V-h*f«88£S*, -e©ft¥ttfi*fc»«lc 

HL/^BWfc»ATEi^sn, ^i*iafm2©oyp 
- hi©;*ttatt3*gf*. »3RJHifcia*©«axV 

x?"w. 



(2) ftH¥7-306406 

2 

mx~?Mc>9w.mt%RetHzfcn&tiT<mto&GTz 
«»cB8T-5^©<ai;n*^-rx^ n^**r-f -sata 

Hi, 

»*■©» 1 ©£&B6©i&< E» 1 ©«at. 
8Efi«©?B 2 ©£«ffi©i&<K3l 2 ©««£££#, » 
1 *J<k tf?B 2 ©«ffi»J, ««#«£© 7-X KS&RSn 

io tta^xywttsfcfc, 

#¥«Sttll<*KML£i?Wfc#flTEfoLT. <@3tr 
Btfc^SiroHOCEBSnfc. iEic«jgjf©o-y 

ttfiS tO-^I^- Mt©WfcEKSnfeIEKajB«f 
©A-^V-MfSftSBtSffU A?V-Mil«-© 
)t^**to^U-M©3tt16«CHU i*S!A#T*f« 
8«a*#© »J > a >*i«/M;:&* J: 5 KEifiS 
ns. ffltaxVxr/i-f. 

a? [81^8] 7^X7W£aa£&Tfc8ttlfcWL 
«Afcaflreji£;fc*©JKaxV XT'W T&oT, 

fi^xS©»iKlti:llf!e«HClBASr/iTKJRtt**r* 
tfbfrFJBt. 

S#TBiSbfrrlBi©|ll5K:E«£n, JBSaUTifca 

«»cwr4*fi©*ai;n€*f ?y n^*=rr**a 
&aa©ss i ©^*ffi©ie< icsg 1 ©«at, 

«a®©H2©*affl©ifi<lc«2©«tti:*^ $ 

jo ifc<ktfi&2©*ffitt, «tt*t*tt©y-xic»«$n 
«h#«aa*aL.r«EE*win-r5«fc 5 ica-&sn. 

^^«!lSa««llHCBIUIIHMK:»ftTEl6lUTfi3txa 

t«ajit©i«ncES5nfc. iEfciUMf©o-^w- 

hfHUMte. 

0-^U-hHtttaat©IBJtEB^n&S2©iEIC 

40 aatfr©A-yw-M«fliaai4^u ssii5«ki88 
2©A-^i^-ss«, -e©3t^(***o-y>-ha© 
yt^mzm i/T. ffi»A»-c»«g*a53t© »j 
->3>*tS/hi;:fc*«t5fcEi6jsn*. tta^vx^v 

«*fcafirejt.*fci&©ttaxv x^Kt^t. 
50 fiTtxHtabfrrSioraicEiasft, ji*abT«« 
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3 

mt. 

«BB©a 1 ©±$ffi©jffi< ca 1 CD«*t. 

ft t $ftftB «a b TBJEESIW * i 5 K B£3 ft, 

a*?<<x:/i"r»3&c. 

£«fia.t©|B]K:EB3ftft. iElcaJB«fOO-^l^- 
ha«8§B£. 

O-yw-MtttaitcfWIcfifllSftfc. ai©IE 

cast*© a? w- Mtfliait, 

*Slitt3t^Hi:<D|BHcEll$ftfc» &2 ©£»;:«« 
Uf©A^V-h««g«i$^rU Bl*3«fctfa2©A 
?V-hBtt. *©ft¥*#0?V-h.B©ft¥W;:W 
U »»AltT*HHS8£fi*ft© U ^x-->3 >*tg/jN 

*bt?B£. 

«3fr?B£aifr?B£©WfcEfi*ft. B£aLTfc« 
Bi, 

«SB©a 1 ©£Sffi©i£< ICS! 1 ©««i. 
«fil©i52©^ffi©iE<»cm2©f|«t*^ a 
143J:tfSg2©*tttt. «aa*Btt©V-Xfc&«Sft 

IMS***. aaSttSfclC. 

t»fiit©wfceesftfc. Eic«jB*?©o-yi/- 

0-^W—MBt«aJBt©WfcE«*ft&. lEfcfflfl 
Sr©A-^U-hfflfllSSts^ru A-^-hB 
tt. 0-:7V-hB©3fc*«UcHU ft 

«A8tt?*t«g*a*3C© 'J > a >*t«/Mcfc 5 

A-7W-hBfc«Mfc«>«lcE««Jftfc. fSKfcJB 

-r. 

ffl^B©KiR»t*R«titAfe^-r»JR«i*rr6 
ffl^S t tfbt^-l fc ©BKEB3 ft. BSfiLTfeB 



(3) 1$H¥7-3 0 6 40 6 

mt. 

a&a©a i ©±*ffi©is< ess i ©aat. 
aaaaa 2 ©£aa©iE<£B 2 ©aa&ea», a 
i*<tt;a2©«stt. attPaaoy-xcmtan 

& t#i«fi«4aLT«BE« waor-si 3 fcaSSft, 

* &8BCH UBBn CM* TEA UTfi^B 

£KM£©nicEBSftft. SB 1 0jEC*B*r®O- 

Bl©0-:/l/-hB£«*Bfc©fflfcEB3ft, -to 

tamcnuswnirAATEAu ai* 

±tfSB2©0-yu-ha©^(flr«*txnf<5. B2© 

lEItSffljfrCO- MlMMMfc. 

«3fc*B £B 1 ©O - hB ^©ffifcEBS ftft. 

a i ©iEJcaa^f ©a -:/t/- haaaat, 
a2©oyv-hatj8tsat©nn»cEB^ftfc, a2 
©jEK«a«f<DA-^i^-MMi»at«*u ai*s 

«fcOta2©A^P-hHK. -€-©3fc^<tt*t. O-^V- 

20 h*«sa®%¥*icni. aaiAarcaassa** 

©•J^x—>3>^S/Wc^i±3fcElPlSft^. 
[»*JB 1 2) tifitASaTftattKH 

fi^B©Rtta£§gHWicfia£fc*BJtttt£;rr$ 
a^at^bt^atowfcEH^ft, ssatTffiig 
30 at, 

aas©a i ©£&a©ar< ca i ©aat, 
«aa©a 2 ©*sa©jfi< jca 2 ©aa£***. a 
1 * «kva 2 ©atttt, a**iatt©7-x icaasft 
ft t aaMaai/TBEaaun-rs ± 5 ca^ft, 

aax-fX^W-niasK:. 

#*a*aa*KHu*a»K#*-esAt,T«**fl 
tasatoiBjcEasrifc, ai©iEcaa*f©o- 
^v-haasai. 
40 **K*8«*fcWLa*wc»aTEifi)LT«aai 
«bt^st©wcEa«ftfc. a2©iEicaa*f©o- 

a^sta 1 ©o-^w^- hat©ffl»cEasftft. 
iEic*ajf©Ayk-ha«sat**u, A?v-h 

a»i. -t©it*«fi£. ai©0-yv-hB©3fc#ttlc 

w u ft«A»T?aas*a5^© u ?r->3 
/Mcfc3«k 3 fcEA^ft, aaatt* 
ai©o-7u-hBt«»at©m»cEB3ftft, a 
1 ©fi^«ji*r©c-^u-haasHt. 
50 acasta2©o-^i^-hai:©rafcEB*ftft. a 
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5 

waoaafcBMi 

[0 0 0 1] 

* i tf«*f«fc i^P- U"Vl>£.& ttSa'h ©£{££«» 

«fcf*fca©ft«KMT*. 
[0 0 0 2] «ltt*att7VX7W»C#»T*.5. 

£^5©t>. «»l*itff'r-5<B^«. B^©«JE©E?) 

a. *«7-xa>6<wfc©aii*fcttRiftt % -?-©te© 

»5£©5^ X7W \z*\,>Tm»e>tiZ5&ttofUzXL 

T&afcaa<fc (3 t>ttS*C/hS&«^?«fllT#S. 
ff-*a. #-*:7>3>t:aL-*. £,fctf-?-©te©#< 

[0 0 0 3] *<®«ftxWX^WC*tt4««©[*i 

* © >J - KBfc«k D «ae»EKlC»a!$n. BJEE*-fe 

y*>K©*Bfca**icBijnu -tnic-to-b^^ 
h saa-r uticfco Bfs©««*a* 

•fey h©aSt©«*ra©X-YJB*»7HL'X^;JcJ: 
OaaSft*. x-CX7 r ^©H*©^h'Jy5'X*{R 

*BB5V X7 fcj&ffl3ft* 3 6 IC«#U&7 

©■*T©«»ttE£ffl«-r*. 
[0 0 0 4] ffi*f^W-X'!r-;vaS©a>h9Xf>* 

«a5*-fxyw©flfi£ftjrf*±T 

^3>h9Xh*fWiS-r*^SHtt, itttlfiTx-rx^ 
u-f&abTjin53t©aT?»*. sec, aaaa© 

3>h7XhJtttSfe. J!.*«a;fcS&TNfc-5. aa«fc 

fcBx-fx^i'-ncsw-sii^h^xhtttt. g*-?fe 
ffi*x»©st)Dfc««t>r**uaftrt-cL*^<. m 
«fts^itiinf*»c-3nT«^-r*. 3> h^x hjt© 
ist«. «ft*^#^©n«ii©®a*aLTfin5 

ftfc«k 03841-4. *7-ttSx^X^H'r»±. c© 



(4) 1fH¥7-306406 

6 

-X*- ^©*J£tt*t|f»«BiT»41.4y->tt, * 
t<fSIIB3n*. £V>5©fc. ffiPtttt©*ffllc«fc03lfi 

i*n*fe©«^»ripji, »a*H?-©##wa#tt©a 
a. ^u-Kn^aac^irfcgfc. ffc^s. aa 

©Mfti LT©9!* * -«JBEtt»©«fl:*t4 

»4. ~©&fl:©rt:J6. aftfflSSLftTH, yi^-u^ 

a«±£iiaa±©at>T^*ttas#*> 

ft. ineWIB{l#»caST»*. £©J;-5ftB«fca 

irt^cr^xyKft *^i^-w^;u©aa*^ 
1,5 aa »c n l -c* s ita^ l it v> n £ i&m t r 
j£«E©ai^fct>fc-3T. affls*t3/vf 

x K©«£ajjvr*;iirttT^afif^x:/W£« 

[0 0 0 5] 

[&9!©«g] C©5EW©»fiS©afHi, fc»J©El*l 

**rLTiEiwaa«f©o-^i/-has^tr*t, &mw 

20 C5aft»Ctefc4aEax-( , X^l/'f©^V-X^r-;H$tt 

*«k«a>h9xhH:fc*viT. a^5ka*Braicr 
*. x-fx^wteft*^-ri*a«iitiHu«*^a 
•ci.5S:»©«a7 i ^xyp'ftt, «jRas=rr-5ffl^ 

stf-rsa^at. a3t?at«bt^at©mics« 
an. a^aLTftawicHTs^fficiaun^^-rx 
y w**£*r-r-5«ast. «fts©ai©£aB©ig 
<icmi©«ffit, *aa©a2©±*ffl©is<ica2 
©eat £3-*. ai*£t;a2©ea& aa^«& 
jo ©y-xcs«$nfct#«aa*auTaES3iiiirr 
■5 < fc5tca-&sn, aa^-f x^wttasfc. ^» 
as&aa ta LmxmtzmvEfo hxw&m ta 
3tTat©raK:sHsn&. iEtajB$f©o-^i/-h 
*asa«*tr. aas^-ttr. 
[ooo6] ssir»5gw*aaa-p»4. o-^v-h 
a©±*t*«tts&ir, aia©ffjfea«K*^s^ 
asx>rPi' : j'©E^t*<k-€-aAs«:-r±5K, aa 
at»i-« b vffi«©^w-x^-;ka»a«K*w* 

40 [0007] fta©*««t*^Ttt. o-yu-ha 
©^*atts^ic, aas©«*a«ic*it-5¥^a 

^a-cf. «aai^rsBvfta©yi'-x^-;ioia 
aac*tt*aETr. i&aaicHUTejpjsn, o--t 

V- M©£^»a©SS«tt©it) 0 T?©^ffi©El6) 
tt. ^aflx-i'U^^O^wElfiJlcBLfei-t-l 8 
0" IBKEfS. 

[0008] aasBSft, i^K±©jEtaajf©A 
-^^haasa*^*, #A-^p-hitt, -t© 

50 3t^tt&0-^U-hH©3t^aCMLT. ffi»AWT 



-48- 



7 

tt«S*a*3fc© 'J a >**»/MC*4 J: 5 fc. 

Efian*. 

[0 0 0 91 SSfc. l^KiOftCttH^fOJC-^U 
[0 0 10] O-^U-KHtt. -e«>3t^ttSj*iB«IIC 
U- M©#{fcft«tXSl, 20©0-^U- hifiLtzW 

oT$.m?zo-7\s-htmm?z£5\z> »2©e 

[0 0 11] 

[0 0 12] nsflHiBnj fj^isimmzsHx 

«, 9 0° faUftfc^^i/^-feJWi. ££^©8)8 
*»a*«3fcTlcR»TStJW©®*T»&#?©7V 

A. --fs rai?j (BU0«£Efc«k Dx^/M**-* A 

fenrns) «. a#«*Ttt. 

Horn *>W%±\Zib*i)rVuYLy>; 
(hoieotropic ) -CJ&ntf. -fe;K*J©-r'<T©tta$H f ' 

iE©«jB#r*jK-rfcj&, ^*hne»;^«i 
*KtL.T»en*c©Esitt, jEic»B5f©c-yp— 

h©3t*W»*€^-r«55. .C-71/-M4, -t©5 
(ffctoS*©tt#S:*:ttc-lfc) *t^i^_h©a 
WtVLft&Itt (ft«A«3t©>tFrBli:W) . — (WfiJB 

[0 0 13] a*Hav>x^X7'W'f fc*^T»4T 
*. fflft©»*C#33>h9Xh©fiT©3a*©lt) 

\s&%&w&z&5\zM.zii\,>frt>x&*5. sswe, 
fl-tifcfcanrs ^©«JB*f©fcj6k:2 



(5) fcH¥7-3 0 6406 

5 

t5©*-KTJt.A. ffiffl«B*tr©2^© ; &-K©raT 

mxztixytntjttottwzmjirtz. x#A\zm- 

* C©&fi©tt#tttt, jg 2 ©ffl3tTlc «k*#»*CF^ 

£-f*. £©3»££MlET*ftaK. X¥tMMmiC 
-^U-h^***fc#*iatftt5^:^dt. fi© (n. 
<n. ) *JB$r*#3. £©J:5fc*i«Stt, ttMC 

«k o §ie c sn^ffifflaif tEKK*^TR»©ttfi» 

£«r*AU t>t©«3fcttSB£liI«Stt. «©X*;W 

^tcg»f $ n-s z\tz*imz-ti>t*z5. 
s^-ai*. z\<Dz\nz-D^x\tz<D^mrm^nx^ 
[ooi4] hi a. jsa*«fct«i«sfifflig*¥«t© 

W#©Eft*K9!Tafc»»;:fflV> 6ft*a«***T. 
ftiiiE© z ©;£|rJ 1 0 4 $£A 10 2 fc|«toftr> Tfi 
»U xllll 0 6*i^yttl 0 8ttfeC*#S«JS 
*J&J£TS. *f?)l 1 2T^*n*«fc5»C. a©z*(6l 

a? *^ny?7-f h^eni. aasfcafi&ft (a) 

**cffl±l:S3n5) fc,ktfx-y¥lf£:©lll]©fti: 

e. x-y¥SK©#*«i©##i i orrit-rsifc 

[0 0 1 5] H2tt. £©56i8C^T*fi5£n;fc. fc 

W (LCD) ©, «K«ffi»rffiHT*-5. T>fX^ 
-f ttfiJt^S 2 2 2 2 2 4 1 -t©ffl 

50 ttt. *Y?<y?«©»g4Ml;fc5&*. f$S)82 2 6 
*<tt«#tt6n*. C©»W©*lfll*?*RWr5± 

^Tfi3K*l6l**to-r) E^2 2 8, *«tt; (H©¥ffi 

TErsjsn^. ^i©a^«S2 1 2«j:^2©a^ 

aS 2 1 4«, «JE^«JBEV-X2 3 6 KJ: OSSIS 

40 atTffiDsnsi^t, »*a©««©«fflid»»-r 

X^l<—h2 3 8*.t^2 4 0©WJCtJE$nT^5. K 
T$etKW$n5J:5fC, 8tSS2 2 6©iE<©. ^ 
9^yW-h2 3 8*,J;t;2 4 0©[«Jfl!l©affltt. fct 

[00 1 6] LCDtt* (W. T7^>'y^Xh95 i -1' 
(Physics Today ) j (1 9 8 2^5 B). P. 6 8, 
*-> (Kahn) {c<fc5, rasfi^n-f X©»T4U3a^t 
(TheHolecular Physics of Liquid -Crystal Device 
50 s) J #fi8) »C43V>T«fcre&*<fc3»C. «tfiH2 2 6 
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9 

4o©wffii*® 012 2 6 icswrrasso) at, #ij-f 
n. w»an, ««©;«Ffiic#LTfMKKfl<*nfct 

<fc. :7V- h 2 3 843 s fctf2 4 0©&.(rKifiHl©£« 
tt> tMMUCHU 1 2 2 6 ©«f ©8&k:*H> 9 0°. 

^u-h2 3 8ic»»-r*ssio±aa5*^, ^-h 

2 4 0 K»»T*SS2©£affl'S. XA-XfcfcUfa* 

#T*«ift©;£l6]tt, ?9tS)i*JIffr5±r9 0* Sfe 
■f**:^. fi^2 2 8*±tJttt3t^2 3 Ott^ 

l#{4|Itt#6n*£S, ft»2 4 6Wp3n*«fc3 
ft. ffl3t^2 2 8«C«tt)fl)t$nx-f^yW*it^ 
tt. ^•5UTtt3t^2 3 0Offl3t©^|fi]tC»?lJU L& 
*^T*^&a5fc*55. «ffi2 1 2*5«kOC 

2 1 4C+^«E*ta»$n-5i:#» -5*6n/!:*# 
Kit). «S»R0f^ U^*tt, *JMc¥fTbT6#J 
r-5«(6l*»**. Jr©tt»©ttB«H£flHr>T, ft*g2 
4 8T0*3n*. fi5t : ?2 2 8**ffi«3fctt. &3t?2 

3 0CJ;0*«$-a-6ni. £5LT. X*;i^*#A 
6ttfci **©««». x-fXXWroifc^fcttfcftDffl 

5. WTSSfcRWSnSiilC, JB2 5 0;fe«fctf2 5 

2 t v» r> fc 1 0&±©*|«Sg* Jr-f X XW fc^aft 
T. 7^X7l<"f©i&H§8fc£LT'fe«fcK 

C0017] B 3 tt, (•feJP^ * v 7&&mz&.& fc 3 

n&) 9 o' *ai:n^-T^?;^-fe;KojKa)iir*»t-5fi[ 

fi©WR£LT©. ttSWTVW-? *©«*»©. WJfH 
Tft-5. C©Btt, «ff*tffiDSnTV>ft^i:# (All 

3 0 2). AS«j»Rtt*«JBE (ACL 3 0 4) . *5«ktf 

Ji*nfc^<r)*>©«t>fBI«BE©«iaO0TT© (A«3 0 

6. 3 0 8, 3 1 0. 3 1 2. 3 1 4, *}&Zf3 1 

6) . 4ma&a©ng«fc#fr£B*-r*« trv-v 
ovmmt. ■t^©i>m©* 5 k-t-4 5' ©«#&©$*> 

[0 0 18] H4tt. ^U-fe;HC^-r5Bia©B9-C* 

o. -b;n*9©{a:ff©w«i:LT©. afSt^©tf»^n 

n«, -t*KiwiK»«r« (it«4 0 2) . ss^a* 
ttMEcsviTii. fcun^tt. wmmti. sm&m 

4 0 4[r«tD^$n4,t5C^^r<5. i?\s~l>Kf\,\Z 
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sft«E#BUD£*i«&«. fcasH'Kjg estate 

T'CTOfeUft. M0Mft<D*&D<Dtf*H& -fen,® 

Er6j©a«-T4«{ttt, 2^©ffl«ic»ii3n5it*t 

3. LfctfoT, if Afl* 3 1 8 (03) *±tf4 1 8 
10 (B4) tt, *B±tt^WR««IC*tr>T^*hD 

-tr;U©#3}®i6<©. A-^l^-htb 
T»<, ffl«3 2 0*i«fctf 3 2 2 (03) . &6ttt:4 
2 0fc<fclX4 2 2 (H4) 11, #*tt-t©JMM**2r< 
©»«©»**[Rli:85!l**TV^. <B«3 2 0. 3 2 
2, 4 2 0. 43£lM2 2Q#?K»*JtttlCtot;tl» 

fcv>fc». cttsamfcMtwc. ?ataa©^se.!6>© 

2 0fe<fc^4 2 0IC*Jt-5^©tai;nfttt, «*3 2 
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(Sj*t<6<5fcje>, cn&2t>©««©, -fe;P©«f*itffT 
[0020] ftroc-^u-hUfifflStt, if*©, gff 

mt w©««©3e ! ^rt»!*«a»-fe^©wi««s 
)8«fflv>6n&t#fiKfc«<. tw5©fej:5Lr*j< 

*U fi©#«S?n£«?St1E9JSnTV>a. 
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5$©U^;P©Sfliir*&B8T*t)©T&<&. a*?!5tt 

T. 8?<D{fU-l"<)Um%Te>tlZ : T4 X7l"(\Z 
M?Z, WZZHmBE. (BV) «ft%$j&Sfl«e:?» 
T#A5. 0*6 7©K©^P-U^;ktt. SJ?*«tat 
#a«?«E©Wte, BVfti»fc»V». 98SSte*t»T* 
»»C|BIBS*tt6n&l-fey h©«JEE*«ST*Ci 

50 [00 2 2] H5tt, *¥*[Rl©«ft*t0*6 5 0 o * 
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B V !&«©£&«. *¥OfiA**&^|S]A»*^|6j 
ftb»5Z.b&e><nVW&£Vtl». ) >?\,-WV1fi 

U aWCBtfaaf*. i©Ctt±. OST?««WJC 
ffla£»tt*«k5K:*R£n&?V-U'^tt. *¥© 

[0 0 2 3] ^W-**-;u©*«tt©IB!jBtt, SifiiT) 
**. 06tt. SiBt^[nJ©««*t- 3 0 ' *>6+30° £ 

-c&fcu -**¥*iSjroaftaoirH^sn&*^T 
x^i/-fi:»t«Bviiti©0T*5. 

UT) 0' «k D tiSVift^tWLTtt. BVffi»tt£fc 
->7M (S«EE) , a*# OlCli 

[0 0 2 4] »»«fcO-b±©ftfilc»LTB. # 

fc->7hu, a«j©a*a©»'.m£>F*as£it 

■5. r.n*>©S&att> H7C^sn*J;5t» )&K©± 

[0025] nEtitmin-rziz-otu ■^©■p-fr©^ 

iir^^ll, ¥ff©fi[fij7 0 2*e,^^*hnfc; 
•y*fcffi|S)7 0 4Cl6l*t)tfiftt5. «5«Alfr©a .30 
SAKflLT. 'J^5*— >3>tt. at*R#J8*ffiTS 

*©a#ttffittafci*r, «bt^c«fcD«»r$n 
as- (a«A*tj£»xw«tO'b±) fc^v>T#ar*. 

»5+IW*ffiT?»i, W^l/jr^Oeii. £*A© 

saw:. a«ott«^-r**^jcfi/h© ij jf-y 3 >© 
^Ta^tftB^n^eaiinTsajEEfc w*s 

[0 0 2 6] ^S^^*t^oSit (a*Art*8«AatJ: 
DfcT) »C»U U**ttaic. «JE6*tai8© 

iS-CS*. 3e«fc:2t-r3*2&S>5rtt£^T. «SA 

ic. ¥i%aax>f V29\tmz. ft»<fcofeT©8*A 

fc*tt-**»KHU a«A*fT©«<5Ak:^-r*<kD 

©aia©*a. ft«A»©»^±Dt>. A#a»*« 
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*£Ett. +3 OSil»^Bfftt«*^ -3 0KIC^ 

[0 0 2 8] ^k-W^©fi<E!£#»b. 
-^©3c3£tt*(6j±$-tt-5fc»lc, «JB$r©0-:A/- 

haaaafc-stmassaa-rsiittt. ;r©agj© 
an^wst?**. d©^©o-^u-h-a«sii, 

£#¥tt*5VX:7W©¥iBCHLaHttfcaa (ob 
llqoe angle ) TEfaUT, iE©«EJra«£fiJjrf * 
(*-©£«> ro-^u-H iff*) . r^RWca 

flj t\t, 8a#0* «fct)fcrtvSDA-£<. 9 0' ±D 

P-f ©¥BlrB8T-5ftffi*3 5* £5 5° £©IB. *S 
W»Ctt4 5" tbXs fiJffl*nTV>«. sett* -«ta 

£©5S9i©0-7l— h«. ffl3t?H<!:«bt?ai:©ffl 

[0029] co%w(D>fi>-7.*-)mmmi*ii, 
#a crat>^-5-©c -a> sa©gffiicwTK:^:a<t 

SKEfcSitrfc. «Ji*fai?*«. WAttUrSL 
T. SBtSift (Sj«ASttfc©£fiK¥fr) "CElSlS 
tt, A-^k-hi:Ux©»!etcrJ^:*t5. A-^k- 
Mi. #Utr:-;P7;Hi-;k Sfc«^©a©a«K 
El6j*ns#««JHiffftH©«k5)i. -ttMt#a-T5 

5»c (^«A»3!e©*[fiitc¥ff) Eisi^nfc. -aajB 
«tb-c*«. aicaa0f©c-y^-htt, -a«ic£E 

asn&#'JV- (a, i'^-i' (Clerc) t«t5*H 

^»s^a4, 701, 02 m&m) , #asnfcjR 

(W. -fx- aeh ) C<t«*H1$^#^a5, 1 9 
6. 9 5 3*t£JiB) Sffl^-SHtfcJ:^ aiSSttTfe 

[o o 3 0] fta»a«fc.j:5a«©a«aa (a, * 

hfcd. T-fy-ittlT-AZT. (Applied Optics) . 
2 8& (1 9 8 9*f9 , P. 24 66-2482#S9) 

c©i5^«^tt*H«ir-aT*-5. B8S»a^ 
n©aia*isnc«itsn.5. (ffia^^a^L^) 7 6 

0 ©afflftSttfciAtf. *i-t-4 5" ©n^A^a* 

a*-r«. 3 7A«->YH-'f>^©a*tbTan© 
aasaas-fr*. n©ap3©aa»a. 7^;i-A©r^fi 

«. ^fc7^;uA©aaaatfiHb. mxamvit 



-51- 



13 

oiacieod ) lets, wmnmrntzMmTzyem®. 

(Structure-related Optical Properties of Thin Pil 
■a) J > rj. Vac. Sci. Technol. A . voloae4. No. 
3J p. 418-422 (198 6) ©«frT. Sfcfcf* 

[0031] -uo-yu-hftemFimz. -HBozm 
nfc«te£#i-*i^<©*H*£if#-r*. en sua 
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U-X-5r-;Pa^««©«ffiT. «&»©**««©¥ 
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h S:iEC*jaSf © A- ^l/- h ta^-s* rtci OS 

[0033] z<D?u-z>r-)mmm<Dmm\z&z. 

*U-A$— 2U©ElE©#»tt, EtT©»«-c»*-r 

*. ^.*fta**jEt:sa©*&. o-yu-h©'j^x 

— >3>tt. A***fcfct>fciMoU »i,JB©«4>-r 
SU ^x— >a $*A 
**¥%«ax-f U**©tt*jlTTiS. O-TV-h 
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^-^ (retarder) C«&t-**J3*rfctt£3cfc>-r«fS] 

«a©E(Sl»c*B±ttiFffr-5. £©»«TElSl3ftft 
0-^U-r-©#ft»c±r), *SJi©ajB$f*lS«U 
BVffi«Sr§ITtf. ffi*BE©£ 

jl*a&aijfc¥©iEfc«fctfA©*&C*5lr>T'b 

[0035] rroa^-pro^wo-^u-h^ms 
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SfsnT*fcuie^«ijs©^<^*>tt. sitrw* 
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ft«*t>U OxOtt3SEM-r*O^W-h**to-r. £ 

a? *tsotv-m4. ^tta* (Hifcajg) a*. 
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««fc 13 fc*£fc£:fe«fctf;&©is;&©aarcjt ( .5 zt\ztt 
LfmitztiitT-i v ^ > h h s^drr * d tatpj 
Arc**. ««*«tr;^7^-3'*iifflsu. «»*«fcrjt 

£. JEOA-^k-hfcftgLTfcJ:^. £©«£. H 

c«ja»r©A-^w-htt. -ecunrni*. mzwem 
s£3-5. ft©A-^u-h*tfflu&n*t€rjcttiBs 

ftSfc-TSfcftiCl*. »«g©-5-©«©)«^lc*V»T, 

[0 0 4 0] C©56W©»*L^H16«*t±f3lcH^3 
nj£-se.nT^<5. t*>t#KEi5«fctf 

«. MoTO&JtdMtt. x*x:/L"f*| 
jgCfe^lo£t±©SSi:UTf]ffl1--5«35. 3fc 
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?y9&Me>mSi : T>(Z7l"(\ZblG.mn%&. r©38 
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0, -#it»©»tf»3ft©«Htti:©SSg!©«H£#£ 
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ically aligned Liquid-Crystal Displays) j , rsiD 
91 Digest j P. 758-761 (Society for Information 
Display 1991) 

rfi/jfr (Gooch ) 9f y rtzCtlft&gW ©fci;n*v 
*v **ii«j6©ft^M*ftt (The Optical Properties 
20 of Twisted Hematic liquid Crystal Structures with 
Twist Angles S90* ) j rjournal of Physics D, Vo 
lume 8j P. 1575 (1975) 

Ah- CEatoh ) rjgfe|;n«tSttfig*fflHfcT 
N LCDfcfctt^flJfc*; (Viewing Angle Magnific 
ation in a TN LCD with an Ultra-Super-Twisted LIqu 
Id Crystal Compensator) j 

(Iieda ) mtik<r<<X-7V-i<D1tibO)D7 
— b (ColorConpensation Plate for Liquid 
-Crystal Display ) j B*aH»#&«#^JP0302882 
30 2 A2 (1991*2 B 7 0) 

iJ-> (Kahn) » XViHWim* (The Mo 

lecular Physics of Linnid-Crystal Devices j , iph 
ysics Today j P.68 (1982*5 fl) 
Ty^n-H (Kacleod ) , rjgR©«3ftfcB8»r*3t 
^^W^tt (Structure-related Optical Properties of 
Thin Fills) . rj. Vac. Sci. Technol. A, Volme 4, 
No. 3 J P. 418-422 (1986) 

«htP. (Motohiro) ^, r«A«»fc«fc**itU* 
x—>3>yu~h (Thin Pi In Retardation Plate by 
45 Oblique Deposition j , TAppl.Opt., Vol. 28, No. 1 
3J P. 2466-2482 (1989) 

CD (Full-Cone tide-Viewing-Angle Multicolor CSB- 
LCD ) J , rsiD 91 Digest J , P. 762-765 (Society 
for Information Display 1991) 
-fx- (Yeh ) rtta5VX7V-f©ftJ&©1l«£ 
(Conpensator for Liquid Crystal Display) j *H4$ 
WF#^fB 5,196,953^ 
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5» [Hi] ^©»EB©pjfiicfcnr, dc#©eisj*#jrr 
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